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ABSTRACT 32 
 Cacatua sulphurea abbotti is an endemic subspecies of cockatoo that is unique to a single tiny 33 
Masakambing Island with Critically Endangered status. There is an urgent need to obtain data on the 34 
status and distribution of the wild populations in order to determine the best conservation strategy of 35 
this species. We have presented population data collected since 2008 by a direct roost count method 36 
in a roosting tree each year. The fieldwork recorded only 10 cockatoos in 2008, but the number 37 
continued increasing up to 22 birds in 2018 or 42.86% in a decade. The distribution range covers 38 
about 71% of the total size of the island, concentrated in the north-western area with a density of 1.56 39 
≈ 2 birds/km2 in the year 2008 which raised up to 3,44 ≈ 3 birds/km2 in 2018. Zero trapping policy 40 
enforced by the local government seemed to be effective in preventing the population decline, 41 
although the population is still vulnerable to decline due to nesting failure, presumably low genetic 42 
quality, and habitat destruction.   43 
 44 
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 47 
INTRODUCTION 48 
Yellow-crested cockatoos (Cacatua sulphurea, Gmelin, 1788) are endemic to Indonesia and 49 
Timor-Leste (Sukmantoro et al. 2007). There are six subspecies of Cacatua sulphurea (C.s.): C.s. 50 
sulphurea, C.s. abbotti, C.s. djampeana, C.s. occidentalis, C.s. parvula, and C.s. citrinocristata 51 
(Rowley et al. 2018). In general, this species has a relatively small population. The population of C.s. 52 
sulphurea at Rawa Aopa Watumohai National Park (RAWNP), Southeast Sulawesi, was about 55 53 
individuals (2011); on a Kadatua Island in Buton, Southeast Sulawesi, there were seven individuals 54 
(2012); and on Pasoso Island in Central Sulawesi there were about 14 individuals in 2012 (Nandika 55 
et al. 2013). Basari (2016) explained that for C.s. djampeana subspecies in South Sulawesi, only 14 56 
cockatoos were observed in Tanahjampea Island and only three cockatoos in Kalao Island during the 57 
six-day visit in September 2015. An observation performed by Nandika et al. (2013) on C.s. 58 
citrinocristata subspecies recorded about 57–73 individuals in 11 survey locations in 2012 around 59 
Manurara, Manupeu Tanah Daru National Park, and about 15–18 individuals in two survey locations 60 
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in Poronombu, West Sumba. C.s. occidentalis subspecies is split from C.s. parvula. This subspecies 61 
spreads in Nusa Penida to West and East Nusa Tenggara except Timor and Sumba, while C.s. parvula 62 
is only found in Kupang and Timor Leste. In Nusa Penida Island only three birds of C.s. occidentalis 63 
were recorded in 2012 in Sedihing Village, and all were females (Nandika et al. 2013). In addition, 64 
500 birds in Komodo Island, 200–300 birds in Timor Leste (BirdLife International 2017), and 17 65 
birds in the Alor Island were recorded (Ashari et al. 2018).  66 
Since 2004 the yellow-crested cockatoo has been listed in CITES Appendix 1 (Cahill 2006) 67 
and has been categorised as Critically Endangered by IUCN (IUCN 2011) because of the illegal bird 68 
trade and loss of habitat. Cockatoos are regularly trapped for the cage-bird trade and, as a result, many 69 
populations are considered under serious threat or in danger of extinction (BirdLife International 70 
2001; Kinnaird et al. 2003). Illegal trade and habitat loss are the main causes of the reduction in 71 
cockatoo populations, and they are particularly detrimental to one subspecies, namely C.s. abbotti.  72 
Cacatua sulphurea abbotti is the only yellow-crested cockatoo that has natural distribution 73 
outside Wallacea (Collar & Mardsen 2014), which is on a tiny island of Masakambing in the 74 
Masalembu Archipelago. This island, a non-protected area, has suffered from major habitat 75 
destruction and has been cleared for cultivation, especially for coconut. 76 
In addition to its protected status in Indonesia, C.s. abbotti has been protected by a local 77 
protection regulation prevailing in that region, namely Peraturan Bupati Kepala Daerah Tingkat II 78 
Sumenep No. 05 Tahun 1995 (Regent of Sumenep’s Regulation No. 05 Year 1995). Efforts to 79 
conserve C.s abbotti included a dissemination program by Konservasi Kakatua Indonesia – 80 
Indonesian Parrot Project targeted at the local government, particularly the Camat (the Head of 81 
Masalembu District) who then supported and created a contest in which any villagers who could find 82 
a fallen cockatoo and released them again would be given a reward. Similar support came from 83 
Kepala Desa (the Head of Masakambing Village), and together with the community they issued 84 
Peraturan Desa or Perdes No. 1 Tahun 2009 (Village Regulation No. 1 Year 2009) on Masakambing 85 
cockatoos and their habitat on May 14, 2009 (Nandika et al. 2013).  86 
According to Barnes et al. (2016), it is important to monitor the trend of wildlife population 87 
to evaluate wildlife conservation efforts and to determine measures of management to conserve the 88 
species in the area. Therefore, this study aims to provide baseline data on the C.s. abbotti population 89 
status and general behaviour of the wild population. It is expected that in the future these data would 90 
be useful to design a conservation strategy of this endangered species. 91 
 92 
 93 
 94 
 95 
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MATERIAL AND METHOD 96 
Study Area 97 
Masakambing Island covers 7.64 sq. km of land and is part of the Masalembu Archipelago, 98 
East Java Province. The Island is located at 5º02’–5º37’S, 114º23’–114º38’E on the Java Sea, lies 99 
about 90 miles south of Borneo and ± 155 km from Madura Island (Figure 1). It takes ± 13 hours by 100 
pioneer boat from Kalianget Port on Madura Island. Masalembu Island is approximately 2 by 4 miles 101 
in extent, is of volcanic origin, though now surrounded by a coral reef, and has a low but rather uneven 102 
contour, which culminates in a hill some 250 feet in height (Oberholser 1912). Masakambing Island 103 
has similar topography with gentle slope on the beach, and also culminates in a hill about 20 m in 104 
height. Masakambing Island is also used as the name of the village, which has two Dusun (part of 105 
village or hamlets) namely Ketapang (northwest) at 5º25’39”–5º26’33”S, 114º24’36”–114º26’06”E   106 
and Tanjung Selamat (southeast) at 5º26’33”–5º27’42”S, 114º26’24”–114º25’03”E. The residents 107 
comprise of Madurese (from Madura Island) and Buginese (from South Sulawesi) ethnics. The island 108 
is inhabited by about 1347 residents (from both ethnics) with ratio of 656 males and 691 females 109 
(BPS, 2018). 110 
 111 
 112 
Figure 1 Map of Masakambing Island, Masalembu Archipelago (Nandika et al., 2013)  113 
 114 
 The geographic position of Masakambing Island is near the equator with tends to have dry 115 
climate with average rainfall < 2000mm per year (Nandika et al., 2013). East monsoon influenced dry 116 
season during June to September. West monsoon influenced rainy season during December to 117 
February. During this season heavy rain with strong wind or sudden storm are common. 118 
Nandika et al (2013) revealed that there were 67 species of vegetation in Masakambing Island, 119 
which consisted of 28 mangrove species and 39 tree species dominated by cultivated plants, such as  120 
coconut tree (Cocos nucifera), clove (Eugenia aromatic), cashew (Anacardium occidentale), teak 121 
(Tectona grandis), banana (Musa paradisiaca), and corn (Zea mays. There is no more remaining 122 
1 
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forest in Masakambing, except mangroves that are located in around the island. Most of the habitats 123 
in Masakambing Island have been converted to (1) fish ponds areas about 1.25 km2 or 16.4% (white); 124 
(2) settlement and cultivation areas about 3.40 km2 or 44.5% (yellow line); and (3) converted into 125 
mangrove areas about 2.99 km2 or 39.1% (red line) (Figure 2). Some mangrove areas have been 126 
converted into fish ponds, and during this study it is difficult to find big mangrove trees left. However, 127 
since 2008 the fish ponds were abandoned due to high tide, and some mangroves have been re-128 
growing in the area.  129 
 130 
 131 
Figure 2 Map of habitat in Masakambing Island 132 
 133 
Survey Method 134 
Surveys were conducted twice a year between March and November, from June 2008 to 135 
January 2018. No field observation was done from December to February because there was no 136 
transportation to the island due to severe weather condition. Therefore, information on bird population 137 
during those months was gathered from local people in Masakambing Island. Data from 2008 to 2016 138 
were collected by Perkumpulan Konservasi Kakatua Indonesia – Indonesian Parrot Project (KKI – 139 
IPP) in which Dudi Nandika (DN) and Dwi Agustina (DA) were involved. In addition, this study 140 
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continued to collect data from 2017 to 2018. Preliminary survey on location was done from June to 141 
July 2008 to indicate the number of groups and roosting trees before marking their positions around 142 
the island. Data on the distribution were collected by marking the location of encountered birds using 143 
GPS in the whole island (7.64sq.km). This bird is one of the species of cockatoos that is difficult to 144 
distinguish between males and females by its morphology; however, it is possible to tell the sex of 145 
the bird by its iris color. The female has red color iris and the males have black iris. In this study the 146 
birds were divided into three age classes: adult (>3 years, in pair or single), juvenile (1–3 years, 147 
already independent, but still together with the parents), and chicks (0–1 year, under parental care). 148 
Only adult birds were distinguished between males and females.  149 
The surveys were conducted using a combination of direct count and roosting count methods. 150 
Direct count is applied by counting the bird rather than relying on some related objects, such as tracks 151 
(Lewis 1970), whilst direct roost count is carried out by groups of observers stationed at designated 152 
positions relative to a colony or survey area (Kunz et al. 1996). The combination of those methods 153 
focused on counting only the cockatoos in a roosting tree as they roost in a group. It is known that 154 
cockatoos sleep in groups and do not move to other trees, unless being disturbed, such as when the 155 
tree is falling down. Flocks may maintain a permanent roosting site and may occupy it for many years 156 
(Lamm & Calaby 1970; Frith 1976; Taylor & COG 1992 in Lindenmayer 1996). Pérez-Garcia (2012) 157 
explained that the extensive use of this methodology may provide a quantitative, accurate, and a 158 
comparable source of data for the number of birds which occupy certain roost sites.  159 
 Bird census was carried out in the early morning from 04:45 to 05:30 (before sunrise or before 160 
the birds flew to start their daily activities) and late afternoon from 17:00 to 17:45 during sunset 161 
(when the birds arrived at the roosting tree).  Data were collected by two teams (uphill and lowland 162 
teams) to estimate population size and timing of direct interaction with the cockatoos. Hand walkie-163 
talkie was used for communication between the two teams in order to minimize biases and to avoid 164 
duplications. During census, bird species was detected by means of bird calls because cockatoos are 165 
noisy birds and have spesific voice (Nandika et al. 2013), and their presence is easily detected from 166 
their voice, also in Masakambing Island no other birds have similar voice with this cockatoo. 167 
Counting was done on birds leaving the roosting tree in the morning and birds arriving at the roosting 168 
tree in the evening. To reduce biases or duplication no count were conducted outside roosting tree 169 
areas. In addition to direct observation on bird population, all information and data regarding bird-170 
related incidents, such as being brought out from Masakambing (sold as a gift), falling from a nest 171 
tree, and deaths, were also collected.  172 
 173 
 174 
 175 
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Data Analysis 176 
If the total number of birds in survey area is N, and total habitat use by cockatoo is A, then the 177 
estimate of birds density is D=N/A. Density of cockatoo was calculated based on the total area of 178 
Masakambing Island (7.64 km2) reduced with total area of fish ponds 1.25 km2. Settlements and 179 
cultivations are included as habitat of cockatoo because the houses were located sparsely and each is 180 
surounded by cultivations. Cacatua sulphurea was obviously not restricted to primary forest and the 181 
bird has never been encountered deep inside the forest (Jones et al. 1995).   182 
 183 
RESULTS AND DISCUSSION 184 
Distribution According to Roost Tree 185 
Almost every year the group had to choose a different roosting tree as a result of cultivation 186 
and harvesting activities, cutting of trees by villagers, or falling trees because of gusty wind. Unless 187 
being disturbed, a group of cockatoos would remain in the same roosting tree. About 18 roosting trees 188 
(34%) have been used continuously for two years, while 35 roosting trees (66%) were left behind 189 
because the birds had to move to other roosting trees over a period of one decade (Figure 3). 190 
 191 
 192 
Figure 3 Map of Cacatua sulphurea abbotti distribution and their roosting trees in Masakambing 193 
Island; coc = coconut palm (Cocos nucifera); art = breadfruit (Artocarpus communis); tam 194 
= tamarind (Tamarindus indica); bru = large-leaf orange mangrove (Bruguiera 195 
gymnorrhiza). Letters a, b, c, … in the figure represent the year of 2008, 2009, 2010, ..., 196 
respectively. 197 
Dusun 
Dusun Tanjung 
Dusun 
border  
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 198 
The distribution range of C.s. abbotti was about 46% of the size Masakambing Island or about 199 
3.54 km2 (2008-2009), and increasing in line with the population number to become 56.9% or 4.35 200 
km2 (2010 – 2011), 63% or 4.85 km2 (2012 – 2014), and 71% or 5.4 km2 (2015 – 2018). During the 201 
surveys in 2008 to 2011 the distribution of birds was concentrated in Dusun Ketapang in the north-202 
western part of the island (Nandika et al. 2013). However, since 2012 the distribution range of the 203 
cockatoos was expanding to several areas in Dusun Tanjung Selamat in south-eastern part of the 204 
island.   205 
Each group of cockatoos in Masakambing has their own home range, but overlaps between 206 
the home range of different bird groups often happen in a small area. The home range distribution for 207 
all birds group is about 71% of the total area of Masakambing Island or about 5,4 km2. All groups 208 
often mix together when feeding, sunbathing, or performing other social interactions. Occasionally, 209 
more than six birds were observed perched together (Figure 4). 210 
 211 
   212 
Figure 4 Eleven Cacatua sulphurea abbotti were sunbathing together in a flock on a mangrove tree 213 
(left); eight C.s. abbotti were enjoying sunrise together in a flock after moving from a 214 
roosting tree (middle); eleven C.s. abbotti  were in their nest on a cotton silk tree (Ceiba 215 
pentandra) to protect the chicks from raptors (right) (Photo by: DN) 216 
 217 
The cockatoos preferred the habitat in Dusun Ketapang to Dusun Tanjung Selamat because 218 
the vegetation in Dusun Ketapang was relatively denser. It is suggested that the availability of feeding 219 
trees, roosting trees, and nesting trees in the area provided the cockatoos with their needs.  The area 220 
in Dusun Ketapang also provided them with the necessary food trees, nest trees, and flocking areas. 221 
The roosting trees were also concentrated in a cultivation area in Dusun Ketapang, whilst in 222 
cultivation area of Dusun Tanjung Selamat most trees, such as cashews and cloves, were not as tall 223 
as those in Dusun Ketapang. Mangrove in Dusun Tanjung Selamat was dominated by Nypa fruticans 224 
whilst Sonneratia caseolaris, which is known to be feeding tree, was less common. The distribution 225 
range of C.s. abbotti increased in line with the population number of those birds. According to Sinclair 226 
et al. (2006) the distribution range area is proportional with the increase of population size. The 227 
expansion of distribution range in line with the increase of population size relates to dispersion of 228 
population from higher density area to the periphery (Schowalter 2016). 229 
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 230 
Roost Tree 231 
Most of the recorded roosting trees were coconut palm (Cocos nucifera) ( 90%); others were 232 
breadfruit (Artocarpus communis) (1.67%), tamarind (Tamarindus indica) (1.67%), and large-leaf 233 
orange mangrove (Bruguiera gymnorrhiza) (6.67%) (Table 1). Cockatoos in Masakambing Island 234 
probably preferred coconut palm tree as the roosting tree to other trees, because it has deciduous 235 
bracts or spathes that envelop the inflorescence and is rather woody (huge, strong, and thick); 236 
therefore it is suitable for hiding. Furthermore, the trunk is also strong enough against wind and 237 
weather. Trees that were usually chosen as roosting places are the strongest and tallest ones with 238 
average height of 17.85 m (range between 12.38 m to 25.22 m) in the habitat which can provide 239 
protection from strong wind. Besides being strong, those roosting trees also have a dense canopy used 240 
for hiding and camouflaging from predators.  241 
 242 
Table 1. The recorded roosting tree on each group of C.s. abbotti 243 
Year 
Number 
of 
Individual 
∑ 
Group 
Roosting Tree Total 
Roosting 
Tree Cocos nucifera  
Artocarpus 
communis 
Tamarindus 
indica  
Bruguiera 
gymnorrhiza 
2008 10 3 1 1 1  
60 
2009 8 3 3    
2010 11 3 4    
2011 13 4 4    
2012 15 5 6    
2013 17 6 6    
2014 18 6 6    
2015 21 6 6   1 
2016 23 7 6   1 
2017 23 7 6   1 
2018 22 7 6     1 
Presentage of Roosting Tree 90,00% 1,67% 1,67% 6,67%  
 244 
A similar strategy is also applied by other parrots when choosing a specific roosting tree. A 245 
study performed by Arini et al. (2017) on the red and blue lories found that several characteristics of 246 
trees were related to roost tree selection, i.e. bole length, canopy diameter, canopy density, and the 247 
number of trees around the roost tree having a diameter of 20 to 40 cm and >41 cm. Breadfruit trees 248 
(Artocarpus communis) have huge leaves, which is good enough for cockatoos to hide and 249 
camouflage, but this tree is too fragile against wind.  250 
 251 
Population Size and Density 252 
  The observation of C.s. abbotti recorded only 10 cockatoos in 2008 (Table 2), and then there 253 
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were two birds taken out from Masakambing and reported as being sold as a gift in 2009 (Table 2 & 254 
3). After 2010 the number continued to increase up to 24 cockatoos in 2017 and then decreased again 255 
in early 2018 because of death resulting from incidents of falling (Figure 3). However, there was a 256 
significant population growth in a decade of monitoring.  257 
Although there was an increase in population size during a decade, annual increase was 258 
relatively low, ranging from -20% to 38%. In a decade there was a double increase in the number of 259 
pairs from four pairs in 2008 to eight pairs in 2018 (Table 2). Some adult birds did not have mate 260 
either because they had not had any pair yet, or their mates died already. Some birds also cannot be 261 
determined whether they were pairing, especially outside breeding season. Also, the overlapping of 262 
distribution range among groups or family in flocks also made it difficult for identifying pairs.  263 
 264 
Table 2. Historical record of the population dynamics of Cacatua sulphurea abbotti in one decade 265 
(2008–2018) 266 
Year 
Number of 
Individual 
Pair  Male Female 
Unidentify 
sex 
Juvenile  Chick  
Habitat 
use (km2) 
 Density 
(individu/km2)  
2008 10 4 4 4 0 0 2 
6.39 
1.56 
2009 8 4 4 4 0 0 0 1.25 
2010 11 4 4 4 0  3 1.72 
2011 13 4 4 4 0 3 2 2.03 
2012 15 5 6 5 0 2 2 2.35 
2013 17 6 7 6 0 2 2 2.66 
2014 18 5 5 5 4 2 2 2.82 
2015 21 7 7 7 2 2 3 3.29 
2016 23 8 8 8 2 3 2 3.60 
2017 23 8 8 8 4 2 1 3.60 
2018 22 8 8 8 4 1 1 3.44 
 267 
Commonly, cockatoos fly in a group of 2 to 6 individuals. The density of C.s. abbotti was 268 
1.56 ≈ 2 birds/km2 in 2008, but this decreased to 1.25 ≈ 1 birds/km2 in 2009 and then rose to 3.44 ≈ 269 
3 birds/km2 in 2018. Mortality is a factor which contributes to the decrease in population density 270 
(Alikodra 2002).  271 
The total population increased by 42.86%, while mortality rate was 21.43% (6 birds) in a 272 
decade. The population increase rate was about 1.2 birds per year, while the mortality rate was 0.6 273 
birds per year, meaning that the population is developing, and this research indicates that the 274 
population has increased in 10 years. This increase in the density of C.s. abbotti within 10 years was 275 
not far from that of another subspecies, i.e. C.s. citrinocristata from Sumba Island, which increased 276 
from 2 birds/km2 in 1992 to >4 birds/per km2 in 2002 (Cahill et al. 2006). Population increase or 277 
decrease in an island like Masakambing were basically influenced by birth rate and death rate, which 278 
 11 
 
in turn were influenced by available resources such as food and nesting site, and threats such as 279 
predation and bad weather. 280 
Small population increase showed by cockatoo in Masakambing might indicates that the 281 
conservation efforts done by the local government and NGO, such as zero trapping, that is one of 282 
important factor, might have been successful in halting bird population decline in Masakambing. 283 
However, many factors contributed to the population increase or decrease, including food, space 284 
(habitat decrease or increase), season, availability of cavity nesting tree, natural disaster, illegal trade, 285 
human interventions, etc. Therefore, all of those factors are required to be assessed for contributing 286 
to the population increase. Trapping of yellow-crested cockatoos are no doubt the most critical factor 287 
in the three decades of population increase and played a major role in limiting the population recovery 288 
(PHPA/LIPI/BirdLife-IP 1998). 289 
 290 
Threat and Conservation 291 
Extreme weather caused the birds to fall from the nesting tree, and it became a high risk factor 292 
of death in Masakambing Island. The habitat is characterised as cultivated vegetation with wide gaps 293 
between canopy trees which cannot be reached by fledglings when they start to learn to fly (the 294 
fledging period). In December 2014, a female parent and a chick were dead (Figure 5 and Table 3),  295 
because the nesting tree fell down due to strong wind. Then, on 30 January 2018, an adult male 296 
cockatoo with a broken wing also fell down and died. Data on the historical records of the incidents 297 
of Masakambing cockatoos in a decade were collected from notes and information from villagers 298 
(Table 3).  299 
 300 
     301 
Figure 5 One adult C.s. abbotti with a broken wing fell and died on January 30, 2018 (left); One chick 302 
was dead after falling from its nesting tree on December 31, 2016 and bruises were found 303 
on its chest (middle); Two cockatoos were dead (a female parent and chick) because their 304 
nesting tree fell down due to strong wind on December 2014 (right) (Photo by: Taufik Ilahi) 305 
  306 
The incident of birds falling took place between October and February (Table 3). In a decade 307 
of monitoring there were about 10 incidents with 10 birds falling: 60% of them were dead; 30% could 308 
be released after the birds were taken care of and displayed an ability to survive; and 10% are still 309 
being taken care of.  310 
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Data from the Weather Meteorological Station in Kalianget, Madura (the nearest weather 311 
station, about 155 km from Masakambing), showed that the highest rainfall was about 400.7 mm in 312 
January 2017, the wind speed was about 9.3 knots in February 2008 (BMKG 2017), and the west 313 
wind season started in December to February. Therefore, that is the period when extreme weather 314 
occurs in this island. Cockatoos are in fact under considerable threat, and when concentrated into 315 
flocks, a significant number of the species may be susceptible to extreme weather events, such as 316 
extremely hot days and storms (Saunders et al. 2011). 317 
 318 
Table 3. Historical record of the incidents of Cacatua sulphurea abbotti in one decade (2008–2018) 319 
Year Note 
2008 First survey 
2009 Two birds were lost from Masakambing, reported as being sold as a gift. During this period the District 
Head (Camat) announced a contest that whoever could find fallen cockatoos and released them again 
would be given a reward. 
Perdes No. 1 Year 2009 on Masakambing cockatoos was issued. 
2010 No bird fell. 
2011 In February, one chick fell and was taken care by the community until it could fly again. The District 
Head gave a reward, and he retired. 
2012 In early November, one chick was found dead; only the carcass was left, eaten by a lizard. 
2013 In October, one chick fell, was taken care of, and was given the name 'Anak Berani' (Brave Kid). 
However, it had to be continuously hand-fed for the next four years and suffered from disabilities. It died 
in October 2017. 
2014 In December, two cockatoos were dead (a female parent and chick) because their nesting tree fell down 
due to strong wind. 
2015 In February, one adult cockatoo fell, but it could fly again. 
2016 On 31 December, one chick was dead after falling from its nesting tree. Bruises were found on its chest. 
2017 On 11 October, one chick fell; no feather has grown on its face and neck. We tried several times to 
release it, but this cannot be done. Therefore, the bird is still taken care of. 
2017 October, ‘Anak Berani’ (Brave Kid) dead (the chick which fell in 2013 and had been taken care of for 
four years). The name was given because this chick was still alive even two days after its nest tree fell 
down before being found by villagers. 
2017 On 6 November, one chick fell. It already had complete feathers and could fly again. 
2018 On 30 January, one adult malecockatoo with a broken wing fell and died. 
 320 
C.s. abbotti has a strong ability to adapt to cultivation and mangrove habitats as a result of its 321 
small distribution range, large human population of the island, and extreme weather conditions. This 322 
subspecies can survive in these human-modified island ecosystems (Cahyadin et al. 1994). With its 323 
strong adaptability, this bird species can survive in various kinds of habitat.  324 
Approximately 3.40 km2 (45%) of the total habitat area of Masakambing cockatoos has been 325 
transformed into human settlements and cultivations, and only around 4.24 km2 (55%) has been left 326 
for mangroves, yet even this has mostly been converted into fishponds. This species, which has a 327 
limited distribution and needs a specific habitat for gathering food, is probably at higher risk of 328 
extinction as a result of the fragmentation of native vegetation (Saunders 1986). Various human 329 
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activities such as tree cutting (which jeopardizes the birds’ nests and food supply), plant cultivation, 330 
and plant harvesting, as well as predators, are considered as great threats to Masakambing cockatoos.  331 
The population of cockatoos in the tiny Masakambing Island is facing a potentially higher risk 332 
than the population of other birds in the mainland Java because island populations are highly 333 
susceptible to extinction (Groombridge 1992 in Wikelski 2004). The long distance from 334 
Masakambing to the mainland Java causes isolation and prevents the natural genetic exchange. There 335 
were two birds with a strange eye condition, both having eyes only on the right side. They were a 336 
male adult and a juvenile which came from the same family and can be physically identified 337 
morphologically. Several birds also have unusual feather-like scratch on the cheek or neck. On 11 338 
October 2017, one chick fell, and it was found to have fewer feathers on the face and neck. After one 339 
year of rehabilitation, the chick’s feathers still did not grow. Furthermore, we tried to release it several 340 
times, but the effort failed because the bird could not fly high and far. More detailed research is 341 
needed to find out the reason. 342 
In 2010 a villager in Masakambing took an initiative to release some snakes (i.e. pythons) to 343 
act as mice predators and as pets in the cultivated areas. The snakes were brought to Masakambing 344 
from Sumenep and have since become an invasive species and had bad impacts on the cockatoos. 345 
Another new threat came in early 2018 when some members of the community started to build a 346 
poultry farm in Masakambing, which can be a reservoir of bird diseases. The anthropogenic 347 
mechanisms resulting in the demise of island taxas are complex and include habitat destruction, 348 
predation by humans, and the introduction of exotic predators, competitors, and pathogens (Diamond 349 
& Veitch 1981; Holmes 1996 in Wikelski 2004). According to Setiawan (2001), population growth 350 
can be affected by habitat condition, disturbances of the nesting places, season, food availability, and 351 
cockatoo population composition (age and sex).  352 
 353 
Potential Bias 354 
In this study bird counts were conducted in four to eight roosting sites in each survey. As 355 
stated by Casagrande and Beissinger (1997) the ideal way to do roost count is to count birds at the 356 
roosting sites at once. Therefore, more than one team should do the count. However, in this study 357 
only two teams conducted the counts. Based on the information of local poacher cockatoos, unless 358 
being disturbed, seldom changed their roosting site, so we assumed that each roosting site was 359 
occupied by different group.  The roosting tree survey may not also be possible if the surveyor came 360 
late in the morning or leave fast on late afternoon, before the birds truly sleep on the correct trees.   361 
 362 
 363 
 364 
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CONCLUSION 365 
During the period of 2008 to 2018 there has been a small increase in cockatoo population as 366 
well as an expansion of distribution range in Masakambing Island. The distribution was concentrated 367 
in Dusun Ketapang on northwest of the island where coconut trees as roosting sites are dominant in 368 
the cultivation area.  Cockatoo density was affected by natality, mortality, and exploitation. Extreme 369 
weather and anthropogenic activities were the major causes of mortality in cockatoo population in 370 
Masakambing.  Zero trapping policy enforced by the local government might have been effective in 371 
halting the population decline, however a more detailed study of factors that might influence the 372 
survival of C.s. abbotti is necessary. Our monitoring activities have generated an important body of 373 
primary data on the wild populations of cockatoos, which can serve as the basis for designing 374 
strategies for conserving this species and preventing it from extinction. The involvement of active 375 
community to conserve both the birds and habitat is needed.  376 
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